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INTRODUCTION 


The purpose of this publication on nutrition is to provide units with knowledge 

regarding energy requirements and nutrients in food, to enable them to plan and 

carry out exercises and assignments in a cold climate. Nutrition is a complex subject. 

The food we eat should not just be capable of covering our energy requirements in 

order to maintain combat capability but also be formulated in a way that offers 

flexibility during different types of training and assignments. Also, the well-being of Otiga 
personnel is largely dependent on the provisions they receive. Additionally, in 


demanding conditions there is a mental aspect to provisions insofar as nutrient intake 
should also promote a lasting ability to make the appropriate decisions. 
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ENTRY INTO FORCE 


UD 6-81-3E Instruction in Winter Service — Nutrition in Cold Conditions — came 
into force on 13.11. 2011. At the same time, UD 6-81-3 Instruction in Winter Service 
— Part 3 Provisions — of December 1987 was withdrawn. 
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GENERAL 


Introduction 


The uptake of nutrition through the food we eat provides us with the energy 
necessary to maintain critical functions and perform mental and physical tasks. The 
energy content of food nutrients varies and also has different priorities in relation to 
the body's nutrition uptake. Military rations are formulated to cover an individual's 
daily energy requirements. 


Figure: 3.1 


A unit on a ski march with a heavy pulk sled. Snøhetta mountain in the 
background 


The energy content of field rations varies depending on the type of ration and is 
adapted to the energy requirements of the various types of military training activities. 
In addition to the actual meals, field rations contain energy-yielding supplements 
such as energy drinks, energy bars, biscuits and coffee/tea. 


The nutritional content of field rations is fixed and may not be altered unless 
included as part of exercise preparations. Units that purchase dry food and tinned 
products may, to a greater extent, affect the contents of the rations being used. This 
is the very reason why they should also possess knowledge of energy content and 
nutrition in order to formulate an adequate diet. 
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Figure: 3.2 


Boiling water over a bonfire 


Regardless of the products that constitute a unit’s provisions, it is important to 
consider the following: 


- the quality of the food 

- practicality and flexibility during preparation 

- the food should be able to be hygienically stored and served 

The diet during cold weather operations is not very different to other diets. However, 
great demands are placed on a cold weather diet as the consequences of a deficient 
diet may be serious. The body requires a little more energy in cold weather in order 
to maintain heat production, and personnel may, to a lesser extent, run the risk of 


their energy reserves becoming depleted due to the risk of cold injuries and frostbite 
(refer to UD 6-81-4 Winter Injuries). 
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Figure: 3.3 


Preparing a freeze-dried meal from a field ration 


During cold weather operations it is important that personnel consume a sufficient 
amount of nutrients and maintain the correct fluid balance. Experience suggests that, 
although it is the responsibility of each individual, it is important to ensure that 
personnel maintain appropriate routines regarding the intake of food and drink. It is 
easy in cold weather to suppress the need for food and drink because of the effects of 
temperature. Also, personnel who are exhausted have a tendency to eat and drink 
less than they require. A knowledge of nutrition, as well as proper routines and 
inspection, may prevent a unit’s combat capability and endurance in the field from 
diminishing. 
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NUTRIENTS 


The nutrient-rich element of foods that the body is able to utilise is divided into 
various energy-yielding nutrients. Nutrients are divided into: 


- proteins (4 kcal/g) 
- carbohydrates (4 kcal/g) 
- fat (9 kcal/g) 


Foods also contain micronutrients such as vitamins, minerals and trace elements, as 
well as water. 


A 


LS 


Vitamins 
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Water 


Proteins 


Figure: 4.1 


Schematic drawing of nutrients found in food 


Proteins 


Proteins contain 4 kcal per gram. In normal conditions the body will use protein to 
build up tissue while the remaining protein will metabolise. The primary function of 
protein is to build new tissue (e.g. muscles) in the body. A protein is composed of 
chains of amino acids, which are the very building material of proteins. Eight out of 
a total of twenty amino acids are regarded as essential, i.e. these must be consumed 
through food and cannot be produced in the body. The body contains large amounts 
of proteins in the muscles, for example, though it is very detrimental to burn muscle 
tissue. In this respect it is important to note that the heart is also a muscle and, in 
extreme circumstances, may be broken down in order to provide the body with 
energy. The breakdown of muscle mass may be avoided by ensuring that food 
contains sufficient protein. 

Through the conversion of proteins into mechanical energy, around 30% of energy is 
lost to heat. 55-60% of proteins (amino acids) can be broken down to produce 
glucose, thereby helping to replenish reserves of carbohydrates in the body. Products 
that contain many proteins are meat, fish, eggs, milk and cereal products, cf. figure 
4.2. 
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Figure: 4.2 


Examples of protein-rich foods such as fish, meat, eggs, milk products and cereal 
products 


Carbohydrates 


Carbohydrates contain 4 kcal per gram. Fat and carbohydrates constitute the two 
largest energy sources. During highly intensive physical activity, where there is 
insufficient oxygen to burn fat, carbohydrate metabolism will increase. 


Carbohydrates are stored in the body (liver and muscles) as glycogen but are also 
stored as fat (triglycerides) when large amounts are consumed. During highly 
intensive activity glycogen reserves in the body last from a few minutes to 2-3 hours, 
depending on the level of intensity. An accumulation of lactic acid and a depletion of 
glycogen reserves (lethargy/irritability) will then be experienced. Lethargy and 
irritability may also be experienced as the result of consuming large amounts or high 
concentrations of carbohydrates as this leads to an increased concentration of blood 
sugar and may eventually cause a reduction in blood sugar concentration. Initially, 
blood sugar will rise to a maximum level in around 40 minutes before stabilising 
again after 2-3 hours following carbohydrate intake. The rise is dependent on the 
volume of carbohydrates consumed and the breakdown rate of the specific type of 
carbohydrate. 

Carbohydrates with a high glycemic index, also referred to as ‘fast carbohydrates’, 
break down more rapidly and are therefore absorbed more easily into the 
bloodstream. Low glycemic carbohydrates, also referred to as ‘slow carbohydrates’ 
are absorbed more slowly into the bloodstream, i.e. an increase in blood sugar level 
is affected by whether fast or slow carbohydrates have been consumed. 


Large concentrations of carbohydrates may also diminish the rate of fluid intake. 
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Thus, fluids containing a high sugar concentration will not be absorbed as quickly as 
fluids containing no sugar, or fluids with a lower sugar concentration. When 
carbohydrates are being consumed the concentration and volume should be moderate 
and meals should be balanced with fat and proteins. 


Carbohydrate reserves in the body comprise 70-80 grams of glycogen in the liver 
and 300-400 grams of glycogen in the muscles, as well as some energy derived from 
blood sugar. This is equivalent to 2-3,000 kcal of energy reserves in the form of 
carbohydrates, i.e. carbohydrate metabolism is limited in relation to energy reserves 
and is dependent on nutrient intake in order to avoid reserves becoming depleted. 
When carbohydrates are converted, around 6% of the energy is used in the 
transformation to mechanical energy. 


Sugar, cereal products, pasta, fruit, vegetables, potatoes, sweet drinks and milk all 
contain carbohydrates, cf. figure 4.3. 
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Figure: 4.3 


Examples of carbohydrate-rich foods such as fruit, sugar, milk, cereal products 
and chocolate 


Fat 


Fat has the highest energy content of energy-yielding nutrients in relation to weight 
and volume and contains 9 kcal per gram. Fat is the primary source of energy 
throughout the day with the exception of high intensity activities, during which the 
body will also burn glycogen from the liver and muscles (carbohydrates). During 
prolonged activities, fat is the most important energy source and it is therefore an 
advantage if the body is most optimally adapted to the burning of fat. In addition to 
the body requiring 1 day to 3 weeks to improve fat-burning, a regular intake of 
carbohydrates will interfere with the body’s ability to burn fat during prolonged 
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activities. 

Fat contains essential fatty acids, i.e. fatty acids that the body must receive through 
food and which it cannot produce itself (linoleic and linolenic acid). Fatty acids are 
important to maintaining low blood viscosity (cardiovascular diseases) and are also 
important for the skin, brain, muscles and joints. The breakdown of fat is also 
cost-effective as only 2% of energy is used in transforming fat into mechanical 
energy. The body’s ability to store fat varies from one person to another. For an 
average person of normal physique it is estimated that around 75,000 kcal of energy 
is stored in the form of fat. Around 2% of energy from fat is lost when energy is 
transformed into mechanical energy. Approximately 10% of fat may be transformed 
into glucose and contribute to replenishing glycogen reserves in the body. 


Fat may be found in meat, butter, margarine, cheese, whole milk, cream, oils and 
nuts, cf. figure 4.4. 


Figure: 4.4 


Examples of fatty foods such as oils, milk products, meat products, nuts and 
avocados 


Vitamins 


Vitamins are substances that the body must receive in small amounts in order for life 
to be sustained. A properly composed diet will provide an individual with a 
sufficient amount of the necessary vitamins. During winter, attention should be paid 
to the need for vitamin C, which may be found in fruit, vegetables and potatoes, for 
example. Vitamin C is a water-soluble vitamin and only remains in the body up to 24 
hours after being consumed. It is therefore important to have a daily intake of 
vitamin C. Vitamin C is important for the formation and maintenance of connective 
tissue. Vitamin C plays an important role in the healing of wounds and may therefore 
counteract infections in the body. 


Vitamin D is important for muscle function and may be found in fatty fish, fish liver 


4.5 


4.6 


UD 6-81-8E Instruction in Winter Service - Nutrition in Cold Conditions 


and many types of fatty foods. During winter the body may not receive sufficient UV 
radiation from the sun to generate production of vitamin D, so this vitamin must be 
supplied via food. 


Figure: 4.5 


Examples of vitamin-rich sources such as fruit, vegetables, potatoes and fish, as 
well as UV radiation from the sun 


Minerals and trace elements 


Iron, calcium, iodine, phosphorus and salts are necessary constituent parts of a diet. 
Without these, various deficiency diseases may manifest. Salts are found in the most 
common foods, although if major fluid loss occurs during prolonged, strenuous 
physical activity it may be beneficial to supply the body with a little extra salt, 
especially sodium. 

At high temperatures or during prolonged physical activity, sodium may be added to 
drinking water. Depending on the duration of the activity, 2 to 1 gram of sodium per 
litre of water may be added. 


Water 


Water constitutes around 60% of the body’s weight and the body is sensitive to any 
change in fluid balance. For example, the body’s heat regulation is dependent on 
water consumption so that, through sweating, a low body temperature may be 


1 


Chap-4 


7 


UD 6-81-8E Instruction in Winter Service - Nutrition in Cold Conditions 


4.7 


18 


maintained and heat will be distributed through the bloodstream. Nutrient intake is 
also dependent upon an adequate fluid balance. 


With high concentrations of carbohydrates in the fluids we consume, we may, in 
addition to experiencing fluctuations in blood sugar levels, slow the intake of water. 
This may also irritate the mucous membrane in the intestines and lead to diarrhoea or 
vomiting. Carbonated drinks reduce bowel movement, thereby inhibiting the intake 
of energy-yielding nutrients and fluids. 

An individual should not consume too great a volume of water, and not more than 1 
litre per hour, so as to preserve the body’s capacity to absorb fluid and give the 
stomach sufficient time to empty. Water should be consumed frequently and not all 
at once. Studies have indicated that the body is able to absorb 0.6 litres of water per 
hour. A good rule of thumb is to consume 1-2 dl of water every 10 minutes. This 
corresponds with the volume the body is able to absorb and personnel will also avoid 
expending energy and time melting snow to no avail, for example. 


Figure: 4.6 


The body’s water content 


Water constitutes around 60% of body weight. 


Conclusion 


In order to maintain normal vital functions and possess the energy and strength to 
manage the workloads that the body is exposed to, the body depends on a regular 
supply of nutrients and fluids. Nutrient intake should be balanced in order to be most 
effective. Situations in which personnel are pressed for time and only have access to 
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sugary products may impact upon the stability of blood sugar. Major fluctuations in 
blood sugar levels are detrimental to endurance, as well as the ability to make 
decisions. This may have major consequences in cold conditions if a sufficient 
amount of nutrients have not been consumed or fluctuations in blood sugar levels are 
too extreme. 


Periods of low blood sugar may lead to personnel choosing easy solutions in 
preference to solutions that have been thought through properly. Fluid balance is 
important for the circulation of heat to the extremities, the disposal of surplus heat, 
as well as the distribution of nutrients to energy-demanding cells and organs, i.e. 
fluid balance affects both performance and cold tolerance. 
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ENERGY BALANCE 


Consumption 


It is the degree of activity which determines the requirement for energy supply. If 
individuals use more energy than they consume as food, the body is forced to draw 
on accumulated energy reserves. If the body receives more energy than it consumes, 
its energy reserves may increase, whilst also feeding the ongoing energy 
requirement. 


Figure: 5.1 


Physically demanding activity requires a minimum intake of nutrients and fluid 


The unit of measurement of energy is called a calorie (among other things). One 
calorie is equivalent to the amount of energy required to heat one gram of water by 1 
degree Celsius from 14.5°C to 15.5°C. One calorie is equivalent to 4.1 joules. As one 
calorie is an extremely small amount of energy the term ‘kilogram calorie’ is used 
(1,000 calories). 


The table below specifies energy consumption per hour for a selection of activities. 


For a soldier in combat, one day carrying out defence preparations may result in the 
following figures (energy specified in kilogram calories = kcal): 


sleep 4 hours a 80 kcal/h 320 kcal 
eating, resting 4 hours a 150 kcal/h 600 kcal 
field work 10 hours a 500 kcal/h 5000 kcal 
sentry duty 6 hours a 160 kcal/h 960 kcal 
Total energy con- |24 hours 6880 kcal 
sumption 


A further example involving a soldier advancing across trackless terrain may result 
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in the following figures: 

sleep 4 hours à 80 kcal/h 320 kcal 
eating, resting 6 hours à 150 kcal/h 600 kcal 
marching on skis |8 hours à 600 kcal/h 5000 kcal 
sentry duty 6 hours à 160 kcal/h 960 kcal 
Total energy con- |24 hours 6660 kcal 
sumption 


As a basis for comparison, the following 


figures are of interest: 


a person lying in bed 


around 1,800 kcal per day 


a person who is up and moving around 
a bit 


around 2,400 kcal/24 hours 


a person carrying out light manual la- 
bour 


around 3,000 kcal/24 hours 


a person carrying out heavy manual la- 
bour 


around 5,000 kcal/24 hours 


Due to the prolonged working hours and short sleeping time, a soldier undertaking 
exercises or in combat will have a higher energy consumption than a soldier who 
carries out heavy manual labour but receives sufficient time to sleep, cf. figure 5.2 to 


5.6. 


Figure: 5.2 
Sleeping soldier (1764 kcal) 
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Figure: 5.3 


Light manual labour (2940 kcal) 
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Figure: 5.4 Figure: 5.5 
A soldier undertaking a less strenuous Heavy manual labour (4900 kcal) 
ski march(4000 kcal) 


Figure: 5.6 


Soldiers undertaking a heavy advan- 
ce(6840 kcal) 


Figure 5.2 - 5.6: Energy consumption 
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The body's energy reserves 


The body maintains reserves of both fat and carbohydrates. Fat is stored in various 
parts of the body, particularly in the subcutis, around the internal organs, in the 
buttocks and in muscle cells. Carbohydrates in the form of glycogen are stored in the 
liver and muscles. If the body is supplied with less energy than it consumes, the 
deficit will be compensated for by the body's reserves. 


Fat or carbohydrate metabolism 


The body has a great capacity to adapt to the nutrients it is offered. If food generally 
contains a lot of fat, fat metabolism will predominate. However, if the body is 
mainly supplied with carbohydrates, these will metabolise the most. 


This inherent orderliness only applies when the body is working at less than around 
60% of its maximum oxygen uptake. At more intensive levels of work, the 
transformation of carbohydrates increases as the muscles are not receiving sufficient 
oxygen to break down fat exclusively. The degree of intensity that a person may 
tolerate in respect of the metabolism of nutrients depends upon individual fitness, 
level of exercise and diet. A person who consumes sufficient quantities of fat and 
who is physically fit will burn fat at a higher level of intensity that an unfit person 
who mainly consumes carbohydrates. 


Figure: 5.7 


Soldier in ice lead 


There is a risk that the body's glycogen reserves will be depleted if high intensity 
activity continues over a prolonged period. Sugary drinks may delay the glycogen 
depletion but may also increase the likelihood of blood sugar fluctuations. In the 
event of glycogen depletion, an individual will grow more dependent on a supply of 
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further carbohydrates, based on the duration of the activity. 


Our energy reserves reflect the body’s preferred energy sources. An average male 
weighing around 75 kg stores approximately 2-3,000 kcal of glucose (blood sugar) 
and glycogen (in the muscles and liver). The fat reserves of this person will amount 
to 75,000 kcal. In order to sustain an activity over time, the intensity should be kept 
at a moderate level. The body will then be given the opportunity to utilise its 
relatively major fat reserves. This will reduce the likelihood of ‘running out’ after a 
relatively short time and a person will not be dependent on a continuous supply of 
carbohydrates. The type of exercise and diet affect the transformation of nutrients 
and if the body becomes accustomed to burning fat in preference to carbohydrates, 
and this is coupled to a high degree of physical fitness, the possible degree of 
intensity an activity may have, without primarily burning the small reserves of 
carbohydrates, will be affected. 
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FLUID BALANCE 
Fluid loss 


Water constitutes around 60% of total body weight and the organism is sensitive to 
any change in fluid balance. 

In normal circumstances, a person will produce around 0.8 litres of water per day 
through sweating and exhalation, while urine and bowel movement will produce a 
further 0.7-1.8 litres per day. 

During physical activity, however, sweating increases dramatically and fluid loss 
may rise by 1-3 litres per hour. 


Dehydration 


A major fluid loss that has not been replenished by drink will dehydrate (dry out) the 

body. This will initially result in a diminished performance capability. The table 

below indicates the fluid loss the body can tolerate without any significant reduction 

in physical performance: 

- At 5°C the body can tolerate a 3-4% fluid loss without any reduction in 
physical performance. 


- At 20°C the body can tolerate a 1-2% fluid loss without any reduction in 
physical performance. 


- At 30°C the body can tolerate very little fluid loss without any reduction in 
physical performance. Chap-6 


Figure: 6.1 


Soldiers undertaking contact drill 


For example, a 4% loss is equivalent to a 3 litre fluid loss for a soldier weighing 70 
kg. 
Thirst will become noticeable with a fluid loss of around 2%. As performance 
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capability usually diminishes with a fluid loss beyond 2% it is important to consume 
fluids before thirst becomes noticeable. 


Even if the reduction in performance capability occurs earlier during hot weather 
than in cold weather, it is also important to consume fluids during the winter. As 
well as transporting energy-yielding nutrients, body heat will also be distributed 
through the bloodstream. When the fluid balance decreases, blood circulation 
weakens and it becomes more difficult to maintain warmth in the extremities, such as 
the fingers and toes, i.e. fluid intake is an important part of cold tolerance. 


Fluid intake 


Only a regular and adequate intake of fluid can maintain the fluid balance in the 
body. As a rule, thirst does not reflect the actual fluid requirement, while a feeling of 
thirst occurs when a fluid imbalance already exists. Thirst may also be quenched 
before the fluid balance has been restored. 


During strenuous activity when major fluid loss occurs it is beneficial to add sodium 
to water in order to maintain the salt balance (refer to item: Minerals and trace 
elements). 


A simple way of verifying whether fluid consumption is sufficient is to monitor the 
colour of urine. If the urine turns dark yellow, this may be a sign of a strong 
concentration resulting from a fluid deficiency. 


During winter, personnel should consume hot drinks as often as possible. This will 
prevent unnecessary heat loss and will also be of benefit, physically. 


Coffee and tea act as a tonic and have an important well-being element. During 
strenuous physical activity it must be emphasised that caffeine-based drinks can have 
a diuretic effect and may therefore not achieve the desired result, namely fluid 
supplement. Thus, when undertaking a ski march, personnel should reduce the 
amount of caffeine-based drinks they consume. If personnel wish to drink coffee or 
tea, this should be in addition to water. 

As the body's maximum uptake of water is approx 0,6 ltr pr hour it is recommended 
that one drinks from 0,6 - 1 ltr pr hour during physical activity. The water should be 
consumed in small, frequent quantities, at a rate of approx. 0,1 - 0,2 ltr during every 
10 minute period. 
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FIELD DIET 


General 


During combat in the wintertime it is recommended that at least one hot meal is 
consumed per day. The main meal should be consumed before the unit is about to 
rest to ensure the most optimum uptake of nutrients. A protein-rich meal will result 
in greater heat production, which may be of benefit during a rest period. 


In order to increase the energy content of field rations, 30-50 grams of butter or 
cooking oil may be added to each meal. This will significantly heighten the feeling 
of fullness. Following the intake of carbohydrate-rich food, blood sugar will rise for 
up to 40 minutes before diminishing again after 2-3 hours. Personnel will then feel 
hunger. As fat does not affect blood sugar and therefore does not create a feeling of 
hunger as quickly as carbohydrate-rich food, meals with a higher fat content will 
result in personnel being able to operate over a longer time frame without having to 
consume more food. For example, it will be possible to undertake movements over 
longer distances without the need to take time-consuming breaks to prepare food. 


When active, personnel may consume mixed nuts, as well as pieces of cheese, if 
required, in order to provide the body with energy without having to stop. If raisins 
or small pieces of chocolate are added to the mixed nuts, this will provide a degree 
of variety. By having such items readily available in a pocket or in basic equipment, 
personnel will ensure they have access to energy when conditions are not suited to 
taking extended breaks with time to prepare food. Having access to energy-yielding 
products that do not require preparation will heighten a unit's flexibility and 
efficiency. 


It is important that personnel have access to water when undertaking physical 
activity. If personnel wish to consume caffeine-based or sweet drinks, these should 
be consumed in addition to clean water in order to ensure the body's fluid uptake. 
Both caffeine and sweet drinks can affect fluid uptake and, at worst, decrease fluid 
balance. Hot drinks will not particularly increase body temperature but, through the 
consumption of hot drinks, personnel will avoid tapping the body for energy in order 
to warm up cold fluids. 


The drinking vessel chosen for field activities in the winter is of importance. The 
official water bottle has a flattened shape and is constructed to carry on the inside of 
the jacket. The body heat will then inhibit the freezing of the water in cold 
temperatures. In addition, this makes it possible to melt snow in the bottle in order to 
maintain water content. If one choses to store the bottle away from body heat there is 
a risk of the content freezing. The screw cap will then be frozen stuck and the bottle 
will be hard to open. A frozen screw cap will prevent refilling and drinking from the 
bottle. 


When using drinking vessels with drinking tubes one must also pay attention to keep 
the content from freezing. The container must be carried in proximity of body heat. 
The drinking tube must also be placed away from direct exposure cold, as for 
example on the inside of the jacket sleeve. It may also be wise to empty the drinking 
tube of water by blowing into the tube. 
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Careful attention must be paid to drinking vessels containing drinking tubes. With 
extensive use of drinking vessels containing drinking tubes, personnel should be 
aware of the danger of the contents freezing and should therefore aim to have an 
alternative solution available. A frozen drinking tube will be unusable until the 
contents have thawed again. 


The psychological effect and the effect on morale of consuming both hot drinks and 
hot food should not be underestimated and should be prioritised when conditions 
permit. 


Field rations 


Field rations have been developed to provide sufficient energy in field conditions. 
Rations have been developed with different kinds of energy content to satisfy energy 
consumption in the field in activities ranging from moderate to physically strenuous. 
The names given to field rations manufactured from 2007 reflect the energy content 
of the rations. FR 5000 contains 5,000 kcal and is aimed at units conducting 
prolonged and physically strenuous activities. 


Field rations have also been developed to limit the time it takes to prepare food, 
reduce hygienic measures before and after intake of food, and to involve as little 
equipment as possible in the process of food preparation. This has resulted in low 
volume rations with a net weight requiring a minimal amount of equipment to 
prepare and which have a long shelf life. The actual supplier of field rations will 
depend on the prevailing contract at any given time. However, rations for use during 
the winter will be formulated to cover energy requirements, requirements for 
flexibility and practicality, as well as requirements for low weight and volume. Also, 
rations intended for use during the winter have a low fluid content in order to prevent 
the contents from freezing, which also affects the ration’s weight. 


Units that do not use pre-prepared field rations but purchase field provisions via a 
kitchen, must strive to ensure that the energy content of such provisions meets 
personnel requirements. Moderate levels of activity result in an energy requirement 
of around 3,500 kcal per day, whereas prolonged and strenuous physical activity 
results in an energy requirement of 5,500 kcal or higher. In principle, the distribution 
of the macronutrients fat, carbohydrates and protein should be in accordance with the 
following energy content distribution key: protein 15-20%, carbohydrates 50-55% 
and fat 30%. A higher proportion of carbohydrates will cause hunger to return more 
quickly, while a higher proportion of fat will give a more lasting feeling of fullness. 


